Stability of helix-rich proteins at high concentrations.
A number of techniques, including circular dichroism, FTIR, front face fluorescence, and UV absorption spectrophotometries, dynamic light scattering, and DSC, were used to directly measure the colloidal and conformational stability of proteins in highly concentrated solutions. Using bovine serum albumin (BSA), chicken egg white lysozyme, human hemoglobin A0, and bovine fibrinogen as model proteins, the thermal transition temperatures of proteins in dilute and concentrated solutions were compared. At 10 degrees C, no significant differences in both secondary and tertiary structures were detected for proteins at different concentrations. When temperature was introduced as a variable, however, hemoglobin and fibrinogen demonstrated higher transition midpoints (T(m)s) in concentrated rather than in dilute solutions (deltaT(m) approximately 2-10 degrees C). In contrast, lysozyme and BSA in concentrated solutions exhibit a lower T(m) than in dilute solutions (deltaT(m) approximately 2-20 degrees C). From these studies, it appears that a variety of factors determine the effect of high concentrations on the colloidal and conformational stability of a particular protein. While the prediction of excluded volume theory is that high concentrations should conformationally stabilize proteins, other factors such as pH, kinetics, protein dynamics, and intermolecular charge-charge effects may affect the overall stability of proteins at high concentrations under certain conditions.